Clinicians and researchers using Electronic Health Records (EHRs) often search for, extract, and analyze groups of patients by defining a Health Outcome of Interest (HOI), which may include a set of diseases, conditions, signs, or symptoms. In our work on pharmacovigilance using clinical notes, for example, we use a method that operates over many (potentially hundreds) of ontologies at once, expands the input query, and increases the search space over clinical text as well as structured data. This method requires specifying an initial set of seed concepts, based on concept unique identifiers from the UMLS Metathesaurus. In some cases, such as for progressive multifocal leukoencephalopathy, the seed query is easy to specify, but in other cases this task can be more subtle and requires manual-intensive work, such as for chronic obstructive pulmonary disease. The challenge in defining an HOI arises because medical and health terminologies are numerous and complex. We have developed a method consisting of a cooperation between Semantic Query Expansion, to leverage the hierarchical structure of ontologies, and Formal Concept Analysis, to organize, reason, and prune discovered concepts in an efficient manner over a large number of ontologies. Together, they assist the user, through a RESTful API and a web-based graphical user interface, in defining their seed query and in refining the expanded search space that it encompasses. In this context, end-user interactions mainly consist in accepting or rejecting system propositions and can be ceased on the user's will. We use this approach for text-mining clinical notes from EHRs, but they are equally applicable for cohort building tools in general. A preliminary evaluation of this work, on the i2b2 Obesity NLP reference set, emphasizes positive results for sensitivity and specificity measures which are slightly improving existing results on this gold standard. This experimentation also highlights that our semi-automatic approach Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage, and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). Copyright is held by the author/owner(s). DTMBIO'13, November 1, 2013, San Francisco, CA, USA. ACM 978-1-4503-2419-9/13/11 10.1145 provides fast processing times (in the order of milliseconds to few seconds) for the generation of several thousands of potential terms. The most promising aspect of this approach is the discovery of potentially positive results from false negative concepts discovered by our method. In future works, we aim to conduct user driven evaluation of the Web interface, analyze the acceptance/rejection of physicians in several practical scenarios and use active learning over past query refinements to improve future queries.
specifying an initial set of seed concepts, based on concept unique identifiers from the UMLS Metathesaurus. In some cases, such as for progressive multifocal leukoencephalopathy, the seed query is easy to specify, but in other cases this task can be more subtle and requires manual-intensive work, such as for chronic obstructive pulmonary disease. The challenge in defining an HOI arises because medical and health terminologies are numerous and complex. We have developed a method consisting of a cooperation between Semantic Query Expansion, to leverage the hierarchical structure of ontologies, and Formal Concept Analysis, to organize, reason, and prune discovered concepts in an efficient manner over a large number of ontologies. Together, they assist the user, through a RESTful API and a web-based graphical user interface, in defining their seed query and in refining the expanded search space that it encompasses. In this context, end-user interactions mainly consist in accepting or rejecting system propositions and can be ceased on the user's will. We use this approach for text-mining clinical notes from EHRs, but they are equally applicable for cohort building tools in general. A preliminary evaluation of this work, on the i2b2 Obesity NLP reference set, emphasizes positive results for sensitivity and specificity measures which are slightly improving existing results on this gold standard. This experimentation also highlights that our semi-automatic approach Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage, and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). Copyright is held by the author/owner(s). DTMBIO'13, November 1, 2013, San Francisco, CA, USA. ACM 978-1-4503-2419-9/13/11 10.1145/2512089.2512095 ...$15.00.
provides fast processing times (in the order of milliseconds to few seconds) for the generation of several thousands of potential terms. The most promising aspect of this approach is the discovery of potentially positive results from false negative concepts discovered by our method. In future works, we aim to conduct user driven evaluation of the Web interface, analyze the acceptance/rejection of physicians in several practical scenarios and use active learning over past query refinements to improve future queries. 
Categories and Subject Descriptors

